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"Fields with growing crops demonstrate the different levels of soil fertility 
and the crops produced by the soil itself, and our fertility treatments of it guided 
by laboratory soil tests. (Sanborn Field, University of Missouri Experiment Sta-
tion, Columbia; inset, Douglas County Soil Testing Laboratory, Ava, Missouri.) 
FOREWORD 
There is an increasing appreciation of the need for ample supplies of 
fertility in our soils. There is corresponding realization that the problem of 
maintaining this feitility under the growing demands and pressures from all 
sources rests itself upon the soil resources of the state and co~mtry. Accord-
ingly, it has seemed well to take an inventory not only of shrinking acres and 
dwindling depth of surface soil-both of which have had state and national 
attention-but also of the fading , fertility which is scarcely appreciated, much 
less inventoried, under boast of increasing yields as bushels and tonnages in 
national figures and in the face of crop surpluses. Since the farmers of 
seventy-two Missouri counties have concerned themselves enough about the 
fertility of their soils to install soil testing laboratories; and since during 
three years, 1947-194,9, a large number of their soil samples were tested; 
these collected data were studied, given various treatments for arrangement 
in order, and summarized by counties for interpretation of the fertility of the 
soils of the state as a whole. 
This study of chemical testing emphasizes the necessity of considering 
the fundamental concepts of soil development' and plant nutrition if we are 
to understand how the soils function to feed us, and if we are to manage them 
for continued service in that important respect. We must view the soil as a 
dynamic, rock-weathering proceoss. This results in a fairly stable clay on 
which rock solubles as essential nutrients are adsorbed and held for exchange 
to the plant root. Deficiencies through absence of essential nutrients in 
the original rock, or depletion resulting from excessive use of the soil tell us 
that such nutrient shortages demand correction if microbes, plants, animal!'. 
and man are to be nourished. Soil testing aims to take an inventory, by quick 
chemical methods, of nutrients held on the clay and readily exchangeable or 
removable, by the dynamics approaching those of the growing plant root. 
Much refined research has served to huild up the concepts of the soil's de-
velopment, its colloidal exchange capacity, its store of essential nutrients and 
the services by all these in nourishing the crops. 
The plant, too, has come to be represented by its roots as another col-
loidal system of variable exchange capacities on which mainly hydrogen, 
or acidity, is adsorbed. This non-nutrient of high concentration on the roots 
(seemingly more so as the plant is more starved) is the element b~1:tered or 
traded by the plants to the soil for the nutrient elements which the soil has 
held by adsorption. . 
When many of our soils have taken on much hydrogen or become acid, 
they are merely telling us that they have given up most of their nutrient ele-
ments or have dropped to low levels of fertility. This low fertility reflects 
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shortages also in the reserve minerals and rock particles breaking down in the 
- more fertile, less acid soil to restock the clay's supplies. Missouri's soils re-
flect the fertility ~ignificance of these mineral reserves, according to the study 
reported here. The significance df these reserves stands out in the many silt 
loams of the state. The value of these ~;jlt mineral reserves rests on their 
transport by the wind that winnowed this particle size out from amongst the 
sand -and clay for deposit over much of the state, and on the Missouri River's 
delivery in its bottoms from the Northwest of much unweathered silt mineral;; 
to be picked up and to be scattered by the wind annually, as soil treatments 
over the state and Cornbelt. It is to the reserve minerals in the silt fractions, 
according to this study, that Missouri soils owe much for their sustaining 
fertility and seeming regularly renewed youth. 
Missouri farmers are using their county laboratories to study the problem 
of restoring and maintaining fertility of their own farms. Calcium, according 
to this study, has increased through extensive liming of the soil. The other 
nutrient elements, too, are no longer strange chemical terms. The farmer, 
the county agent, the laboratory, plus much printed matter from the Experi-
ment Station, are working together for a better understanding of the need for 
fertility restoration and maintenance. Those farther removed from the soil 
must · join with the farmer in recognition of the significant fact that foods 
for all of us are mainly fabricated soil fertility. 
WM. A. ALBRECHT·, Chairman 
Department of Soils 
THE FERTILITY LEVELS 
OF MISSOURI SOILS 
According to Assembled Soil Tests by Counties * 
E. R. GRAHAM and V. L. SHELDONt 
As a consequence of the increasing demands on agriculture for more in-
lensive cultivation of the ~oil, Missouri farmers have become more aware of 
the need for high levels of nutrients in their soils if they are to be successful. 
Every farmer knows that some of his neglected fields have been mined ,inten· 
sively and brought down to a very low level of fertility, while other fields, 
given liberal applications of plant nutrients, now reveal higher levels of fer-
tility than when they were first cultivated. 
During the past few years, hundreds of soil samples have been sub-
mitted by Mis~ouri farmers to the county soil testing laboratories to deter-
mine the amounts of the different plant nutrients. This interest in knowing 
m?re about the fertility of his ,soils results from his realization that larger 
crops are making heavier demands on existing fertility supplies. It results 
'also from the demonstrations of, and contacts with, soil testing which has 
shown him that the crop and livestock productivity on his farm is associated 
with the measurable fertility levels of his soils. A large number of soil 
' samples has been tested to date using standardization methods and reagents. 
Since counties now have been equipped for testing soils in their own and ad-
joining counties not so equipped, it seemed well to assemble and compile 
the data according to certain order, as a survey of the fertility levels of Mis-
souri soils. 
The results of testing soils will be of interest and value to both farmers 
and agricultural leaders. The extensive, available data give a general pic-
ture of the levels of the different nutrients in the soils of the state as a whole 
and will aid workers in orienting their research projects. Fertilizer and agri-
cultural limestone producers may make their services more effective through 
Acknowledgment gladly is made of the support of this work by the Missouri 
Farmers Association through Herman Haag, Director of Research. The help of the 
Agricultur8;1 Extension Service, the County Agents and all connected with the soil testing 
,activities in the laboratories in the many counties is kindly acknowledged. 
"'85 counties included in the soil testing program to date. 
t Associate Professor of Soils ' and Instructor in Soils respectively. 
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periodic inventories of changes in the fertility of the soils. Agricultural edu· 
cational agenciei< will find useful information and can urge action to improv~ 
.. soil conditions in problem areas. 
Such organized information, collected · and presented at appropriate in· 
tervals, would reflect the rising or falling trend of soil fertility 'supplies. The 
data would point out ~rea.s of declining fertility in contrast to · those under· 
going improvement. They would establish trends which are extremely im· 
portant in the welfare of the state. In some instances there may be area" 
where the addition of but one or two plant nutrients will mean decided im· 
provement in agricultural production. Other areas may require heavy addi· 
tions of several nutrients for successful productivity. The continued use of a 
single plant nutrient sometimes brings about unfavorable balances of nu· 
trients and results in low yields. The larger soil picture presented by hundreds 
of soil tests will help to avoid excesses as well as deficiencie5 of plant nutrients . 
It is the purpose of this report to present, in a general way, the plant nu· 
trient status of the major soil areas of the State of Missouri. 
METHODS OF TREATING AND REPORTING COLLECTED DATA 
By making a study and analysis of the data on the record sheets of the 
soil testing work submitted by the county agents, i~ was possible to catalogue 
the specific items of fertility, each in five categories: (a) very low (VL); 
. low (L); medium (M); high (H), and very high (VH) with the quantitative 
values presented in Table 1. 
TABLE 1--RANGES IN LEVELS FOR FERTILITY F ACTORS MEASURED~ 
Fertili!l Factors Measured 
Readily 
Organic Soluble Exchangeable (lbsj A) 
Categorx Matter P205 (lbsj A) K Ca Mg pH 
Very Low 1.0% 30 75 2240 100 . 4.9 
Low ( 1.1-2.0% 31- 80 76-150 2241-4000 101-200 5.0-5.4 
Medium 2.1-3.0% 81-140 151-220 4001-5000 201-400 5.5-5.9 
High 3.1-4.0% 141-191 221-280 5001-6720 401-800 6.0-6:4 
Ve~ High 4.0-- 191-- 280-- 6720-- 800-- 6.4-,. 
The specific fertility items were measured by the chemical tests out· 
lined by Graham (1) *. They included tests measuring (a) orga~ic matter, 
expressed as per cent of the tota] soil; (b) the readily soluble phosphate (Bray's . 
Extracting Solution); (c) the exchangeable potassium; (d) the exchange. 
able magnesium; (e) the exchangeable calcium, and (f) the pH. Some of 
·Figures in parentheses refer to References, Page 15. 
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the county laboratories measured the exchangeable hydrogen. 
total data on the exchange of this ion were insufficient for 
significance. 
7 
However, the 
a summary of 
Whenever possible, the records of the samples were separated into two 
~oil groups according to their designation as upland or as bottomland. Wher-
ever this information was not specific the samples were listed as un designated, 
or given a designation based on ~e general knowledge of the soils of the 
county. , 
The sp~cific figures used for the categories, or the limits in range of the 
fertility Je\rels oF. the different nutrient elements and other factors shown in 
Table 1 fit most accurately for a silt loam soil. They are most suitable for 
the state as a whole since the great majority of Missouri's upland soils, under 
extensive influence of wind blown origin, fall into the class of silt loams. 
This general classification of fertility factors into five levels as pounds per 
acre and other figures represents the true situation very well for the upland 
soils of the state. 
The collected data were handled so as to reveal, for each category of 11 
fertility factor, the percentage which the number of samples found in it were 
of the total samples under that factor for each county. Using the test data 
,reported for the exchangeable calcium (fertility factor) of the upland soils 
of Aucl,-rain county, for example, the number of samples found to be ' "very 
low" (category VL) were calculated as four per cent of a total of 110 samples 
test:ed ' for exchangeable calcium. Similarly, the percentages of that larger 
m.ttnber were also calculated for the number of tested samples under the 
other four categories. These were found to be 26, 51, 10 and 3 per cent for the 
caiegories "low" (L), "medium" (M), "high" (H), and I'very high" (VH) 
,respectively. Such treatment was given separately to the data of the samples 
representing the upland soils and those representing the bottomlands_ In the 
case of Audrain County, for example, 1417 samples were reported under the 
former and 44 under the latter. Both sets of data are reported. The former 
number of samples for the upland soils represents a significant figure for 
such treatment, while the latter for the bottomland soils is of low significance. 
RESULTS OF THE STUDY 
The results of the study for each county are reported in detail in Tables 
2 to 7 in the appendix. ' These tables give the percentages of the total samples 
as they distributed themselves under the five categories for the particular 
fertility factor. Table 2 gives the data for the organic matter (O.M.); Table' 
3 for phosphoric acid (P206); Table 4 for potassium, (K) ;" Table 5 for 
Calcium, (Ca); Table 6 for Magnesium (Mg); and Table 7 for,the degree 
of acidity, (pH). 
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These data, coming 'out of the study, show wide extremes in the sup-
plie" of plant nutrients in the soils of any given county of the state. Accord-
ing to Table 3, for the phosphorus as an illustration, Audrain County has 55 
per cent of the upland samples in the very low (VL) category for phos-
phate, yet 3.0 per cent of the tested samples fell into the very high (VH) 
category. In the case of potassium in the same county, the predominant group 
was meoium (M). with 46 per cent of the samples. Yet there were 2 per cent 
in the very low (VL), and 12 per cent in the very high (VH). These same 
wide ranges were found to hold for the other fertility factors, as shown in 
Tables 4 to 7 inclusive. What was illustrated by Audrain County was similarly ' 
exemplified by all other counties. 
The value of summarized data from such soil tests is obviously limited 
for recommendations for complete fertilizer treatments for an individual farm. 
Nevertheless, the general fertility condition of the county may be ascertained by 
studying the data for each county. There is also the strong likelihood that the 
reported fertility level of the given county has not been exaggerated. Probably 
it is actually lower. This situation prevails since many farmers using lime 
and other plant nutrients have been most concerned about the fertility of their 
soil and constitute the most of ' those submitting the samples. 
The reverse ~ight be the situation in the case of potassium. The best 
farmer, with the highest producing farm soils, using lime, legumes and phos-
phorus, frequently neglects this factor. The result is a lower level than pre-
vails for the same soil type of the farms of low-production. Many samples 
have been submitted by farmers using fertilizers for the first time. These 
show a truly representative soil situation. However, it was impossible to esti-
mate the percentage which fell into this class. As a consequence, the study 
was an. attempt to let the data represent what may well be considered the gen-
eral fertility levels for the different factors in each county. 
Average Levels of Nutrients or Factors-As a help in summarizing the 
data in such a way that an estimate might be obtained at a glance of the level 
of any fertility factor in any county of the state; an average or mean was 
calculated for each plant nutrient as the index or :value for the county. This 
single index or weighted value (3) for each fertility factor tested is indicated 
on a state map and shown accordingly in Figures 1-6. This index value for 
a fertility factor was obtained by multiplying the percentage number of sam-
ples in the very low category by 1, the low by 2, the medium by 3, the high 
by 4, and the very high by 5. These products were then added and divided 
by 100, giving the weighted value or index used as the average level of the 
nutrient or the faetorin question. , 
The average level of fertility, or the index, for organic matter in the soils, 
shown by Figure 1, revealed that 46 per cent of the counties were in the 
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Fig. I.-Levels of organic matter. Counties are indicated according to appropriate 
average indell value of this fertility factor. 
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:::::::::::::::::::; Low 
Very low 
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Fig. 2.-Levels of readily soluble phosphate. Counties are indicated according t{) 
appropriate average index value for this fertility factor. 
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Fig. 3.-Levels of exchangeable potassium. Counties are indicated according to 
appropriate index values for this fertility factor. 
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Fig. 4.-Levels of exchangeable calcium. Counties are indicated according to averageo 
index value for this fertility factor. 
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Fig. 5.-Values of soil pH. Counties are indicated according to appropriatt" average 
inde}' valu~ for this fertility factor. 
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::;::::::::~:::: Low 
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samples 
Fig. 6.-Levels of exchangeable magnesium. Counties are indicated according to 
appropriate average index value for this fertility factor. 
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low category, 46 per cent in the medium, and only eight per cent in the high. 
The index figure for readily soluble phosphorus summarized in Figure 2, 
pointed out that three per cent were in the very low category, 84 per cent in 
the low, nine per cent in the medium, and four per cent in the high. The 
average fertility index for exchangeable potassium shown in Figure 3 listed 
none of the counties in the very low category, only 10 per cent in the low, 
73 per cent in the medium, 13 per cent in the high, and four per cent in the 
very high. Exchangeable calcium as shown in Figure 4, revealed only one 
per cent in the very low category, 28 per cent in the low, 60 per cent in the 
medium, 11 per cent in the high, and none in the very high. The index value 
for soil acidity as revealed by the data for' pH showed in Figure 5 that none 
of the counties fell into the v~ry low category, while 12 per cent were low, 
48 per cent medium, 40 per cent high and none were very high. No such dis-
tribution was worked up for magnesium since this test was introduced to the 
soil testing laboratories too recently for them to have collected sufficient 
data to warrant its treatment here. 
By such a mathematical treatment of the counties, the state as a whole 
may be hastily scanned for its pattern of the distribution, in the five different 
levels of any single fertility factor. Even a cursory examination of the maps in 
Figures 1-6 will reveal significant facts. Some counties emphasize their low 
levels of soil fertility. Others emphasize their improvement of it by recent 
proper soil treatments. . 
DISCUSSION 
Organic Matter and Nitrogen-The organic matter supply in the soil, 
according to its distribution at different levels in the soils of the state of 
Missouri as a whole, is generally low. Soil testing data by counties show 
46 per cent with a low level of only 1.1 to 2.0 per cent. If an average figure 
of 1.5 per cent were used as the index, it would be found that 46 per cent 
of the soil by counties has no more than 1500 pounds of nitrogen per acre 
of two million pounds. If this nitrogen in the soil organic matter is converted 
into available nitrogen at the preve,lent rate of two per cent per year (5), this 
would mean that in 46 per cent of the state's area the nitrogen in the soil 
made available annually for a growing crop, like corn, would amount to only 
30 pounds per acre. This limited amount, when converted into corn yields 
(1.5 pounds of nitrogen are required per bushel of corn) without additional 
nitrogen from legumes, manure or commercial sources, would produce but 
20 bushels per acre. 
The survey shows 46 per cent of the state as medium (2.1-3.0 per cent) in 
organic matter. Using 2.5 per cent as an average figure for this category, 
then, as a supplier of nitrogen with a release at the rate of two per cent for 
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corn production without additional nitrogen, we have an additional 46 per cent 
of the counties of the state which would produce only 33 bushels of corn per 
acre on average years. Jt is quite evident, then, that the higher average of 
the corn yield of the state--44 bushels for the pa~t .i years-must have been 
brought about by additions of nitrogen in the form of green manure and 
commercial nitrogen, and well distributed rainfall. This increased the avail· 
ability rate of the soil's total nitrogen in organic matter from two to probably 
three per cent per year. This nitrification or availability rate, as established 
over a long time for Missouri, has been found to be two per cent (5). 
Readily Soluble Phosphorus-The level of the readily soluble phosphorus 
in Missouri soils is even lower than that of the organic matter, according to 
this study. In upland soils of the state, 87 per cent of the area was classified 
flS low to very low. Samples of bottomland, especially of that along the 
Missouri River, show nearly every sample high in readily soluble phosphorus. 
The greatest difference between the bottomland and upland soils of the state 
is probably marked by the extreme difference in the phosphorus levels. This 
difference has been attributed to differences in the reserve minerals of the 
sand and silt fractions according to some mineralogical analyses (2). The 
sand and silt fractions along the Missouri River contain natural, phosphorus-
bearing minerals. In contrast, the sand and silt fractions of the upland 
soils of Missouri have been found to be almost void of any phosphorus-
bearing minerals. To conclude that all bottomland of the Missouri River and 
its tributaries within the state should test high in phosphate is unwise. The 
conclusion does not follow. Much bottomland is modified by inwash brought 
from local upland areas, which may be very low in phosphates. The age of 
the depositions in the bottomland may well influence the phosphorus level in 
the soil. The lowlands of Southeast Missouri demonstrate this age factor clear· 
Iy where the recent depositions of Pemiscot County are at a very high level of 
soluble phosphorus, while the older deposits of Dunklin County show only 
a medium level when tested for this fertility factor. 
Phosphorus in the Organic Matter-The major supply of phosphorus in 
soils is not in the form of readily soluble phosphate, or that which is revealed 
by the laboratory tests supplying the data collected for this study. Instead, 
it is found by total chemical analysis of the soil which gives much higher val-
ues for the amounts of phosphorus per acre. The major supply of this nu· 
trient element in the upland soils is to ~e found in both the organic matter 
and the clay fraction. From 50 to 75 per cent of thc total is contained in 
upland soils in the organic fraction. Consequently, those soils with higher 
contents of organic matter, i.e., above 2.5 per cent, have a supply of phos-
phorus which is' being made slowly available, probably at a rate equal to that 
of nitrogen-about 2 per cent annually. This release of the organic-bound 
phosphorus helps to explain many average, even better than average, yields of 
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small grain crops on upland soils which show very low levels of readily 
soluble phosphorus by soil tests. From low-organic soils (2 per cent or less), 
the release of any organic-bound phosphorus would be expected to be too in-
significant for any but low yields of crops. 
Phosphorus in the Clay Separate and Mineral Reserves-The phosphorus 
supply associated with the clay separate in the upland soils of Missouri ap-
pears to be very inactive and stable. It is made available for plant use at 
an extremely slow rate, if at all. The phosphorus-bearing minerals of the sand 
and silt fractions of the bottomlands release phosphorus at a significant rate, 
probably about the same as that of raw rock phosphate. In fact, it is rather 
rare for significant increases in yield of crops to result from the addition of 
~uperphosphate alone to the mineral-rich soils of the Missouri river bottom. 
This is not surprising since the flood deposits by this river, supplemented by 
many tributaries, consist of little-weathered minerals brought from the semi-
. arid and arid West and left in this state's wide bottoms of low gradient as the 
result of spring thaws and rainfalls farther west. 
Exchangeable Potassium-According to this study, the highest level of ex-
changeable potassium occurs in the northwestern section of the state. The 
lowest level occurs in the southwestern section. The remaining area of the 
state is medium to low except for Mississippi and Pemiscot counties. 
The fact that the exchangeable potassium was notably high in the upland 
section of Northwestern Missouri and generally low for Southwestern Missouri 
soils is associated with the presence in the former, and near-absence in the 
latter, of the potassium-bearing minerals in the silt fraction of the soils. Rourke 
(4) reported potassium feldspar contents of the silt separates of three upland 
soils of Northwestern Missouri as the following percentages: 17.2 for the 
Marshall silt loam, 19.4 for the Grunc;ly silt loam, and 13.3 for the Shelby silt 
loam. For three upland soils of Southwestern Missouri he reported the con-
tents of these potassium minerals similarly at 11.5 for the Parsons, 12.5 for 
the Baxter, and 8.4 for the Nixa silt loams. Of the three soils he studied 
in Northwestern Missouri, the Marshall and the Grundy, which were the 
highest in potassium, represent the deeper, fertile, wind-blown deposits of 
that area with closer proximity to the river. The Shelby, medium in potas-
sium, represents the glacial section of North Central Missouri and a location 
at greater distance from the Missouri River as possible source of windblown 
silt deposits_ 
The release of potassium from the feldspar mineral reserves by weather-
ing occurs slowly. However, under pastoral systems of soil management, when 
once the pasture is established, the release of potassium would probably be 
at a rate sufficient to maintain the supply in the soil against the removal rate 
from the pasture on most of the soil areas of the state. Systems of soil 
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management involving the removal of legume hay could not he continued sue· 
cessfully without frequently replenishing the potassium supply except, pos· 
sibly, on only the most potassium.rich area of Northwestern Missouri with its 
natural annual additions of windblown deposits. 
If high yields of corn are to be attempted with adequate supplies of nitro· 
goo, lime, and phosphorus supplied as soil treatments, a careful measure of 
the potassium level of any Missouri soil should also be made with the view 
of using soil treatments to insure an adequate supply of this fertility factor. 
Exchangeable Calcium- The study of the data showed a wide variation in 
the levels of exchangeable calcium in the soils for the different counties of 
the state. Some of the present levels of calcium are those pushed upward by 
applications of limestone during the last 25 years. Other high levels are 
associated with areas of recent geological depositions of calcium·rich minerals. 
On un limed soil, the level of exchangeable calcium reflects the degree of 
weathering, the degree of soil development, and geological age of the parent 
material. Low levels of exchangeable calcium, which are common in the 
recorcls from many counties of the Ozark region, illdicate highly weathered 
and mineral·poor soils. High levels of exchangeable calcium, such as arc 
shown for Nodaway and Mississippi counties, indicate moderately weathered 
and mineral·rich soils. Lawrence County of the Ozark region showlS a high 
cal dum level, which probably has been brought up by heavy applications of 
lime recently. Several counties show exchangeable calcium at higher levels 
than one would expect from knowledge of the degrees of soil development and 
weathering of the area. Such cases are testimony to the effectiveness of the 
farmers' liming program underway in the state. The level of the exchange. 
able calcium indicates calcium as about the only plant nutrient which has been 
modified enough to be considered as showing significant effects of soil treat· 
ments to date. 
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APPENDIX 
TABLE 2--LEVELS OF ORGANIC MATTER OF MISSOURI SOILS BY COUNTIES. 
(Expressed as Percentage of Total of Tested Samples Distributed in Five Categories.) 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VH 
Audrain 1407 5 42 37 11 5 44 9 43 41 7 0 
Atchison 838 2 17 60 19 2 123 6 21 44 22 7 
Barry 718 3 34 36 20 7 
Barton 896 4 47 40 8 1 
Bates 1272 0 27 52 17 4 
Bollinger 84 2 69 28 1 0 
Boone 1764 5 50 37 7 1 119 10 56 25 7 2 
Buchanan 481 38 47 8 3 4 90 28 37 23 7 5 
Butler 69 1 9 52 23 15 
Caldwell 208 0 5 39 44 12 35 0 26 34 31 9 
Cape Girardeau 682 6 68 23 2 1 283 2 55 27 9 7 
Carroll 1070 1 12 38 31 18 752 2 13 28 28 31 
Carter 51 0 55 39 4 2 
Chariton 726 3 20 37 25 15 300 1 20 37 24 18 
Christian 554 11 41 26 15 7 
Clark 628 0 10 47 37 6 
Clay 746 3 28 41 20 8 129 8 34 37 12 9 
Clinton 26 0 11 35 46 8 
Cole 425 5 69 24 2 0 173 5 65 25 3 2 
Cooper 1375 13 38 35 8 6 348 13 36 34 13 4 
Crawford 231 7 70 20 3 0 65 8 43 41 5 3 
Dade 735 2 41 48 7 2 124 5 44 43 7 1 
Dallas 88 36 37 18 2 7 
Daviess 208 0 5 29 49 17 99 0 25 45 23 7 
DeKalb 499 0 13 55 26 6 45 0 22 51 25 2 
Dent 470 14 72 11 2 1 226 9 62 23 3 3 
Douglas 104 10 44 32 8 6 
Dunklin 190 47 42 10 1 0 1936 29 51 15 4 1 
Franklin 753 27 53 17 2 1 137 28 59 10 1 2 
Gentry 620 1 18 55 16 10 157 0 33 49 15 3 
Grundy 341 1 9 44 39 7 116 3 4 30 41 22 
Harrison 762 0 8 47 38 7 187 0 26 46 24 4 
Henry 353 0 6 37 37 20 
Holt 897 14 39 36 11 0 185 19 39 27 9 6 
Howard 379 10 41 40 8 1 131 8 42 41 8 1 
Howell 203 4 60 29 5 2 81 1 65 30 4 0 
Iron 298 3 61 30 5 1 
Jackson 540 3 3 36 21 17 208 8 32 31 20 9 
Jasper 1266 0 39 51 8 2 290 1 46 45 7 1 
Jefferson 108 2 55 39 2 2 
Johnson 1035 0 11 43 35 11 
Knox 317 1 ;33 49 15 2 49 2 35 41 16 6 
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TABLE 2--LEVELS OF ORGANIC MATTER (Continued). 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VH 
Lafayette 1438 1 . 24 61 13 1 110 6 25 53 12 4 
Lawrence 2392 5 49 36 7 3 371 7 50 34 6 3 
Lewis 929 4 24 49 18 5 77 5 21 60 10 4 
Lincoln .- 188 1 65 31 2 1 30 0 50 33 10 7 
Linn 513 1 26 55 16 2 
Macon 23 0 22 35 35 9 
Madison 162 2 74 21 3 0 
Mercer 59 0 10 39 41 10 
--
Mississippi 1426 12 50 28 8 2 
Moniteau 351 2 41 46 9 2 152 3 47 44 6 0 
Monroe 1043 1 32 54 11 2 
Montgomery 987 6 60 31 2 1 134 10 60 24 5 1 
Morgan 396 0 24 53 20 3 
New Madrid 1593 9 67 22 2 0 
Newton 1795 6 36 38 12 8 
Nodaway 449 4 13 31 31 21 192 3 14 20 34 29 
Oregon 23 26 26 31 0 17 
Osage 174 15 72 11 1 1 128 13 67 19 1 0 
Ozark 73 16 44 26 10 4 
Pemiscot 402 17 65 17 1 0 
Perry ; 42 5 79 9 7 0 642 8 69 15 10 8 
Pettis 855 0 16 52 27 5 58 0 22 66 12 0 
Phelps 188 10 56 28 6 0 
Pike 414 3 . 53 36 7 1 66 5 44 50 1 O. 
Pla:tte 101 4 37 45 10 4 105 11 36 35 14 4 
Putnam 220 0 28 46 ·23 3 25 4 40 32 24 0 
Ralls 415 4 64 30 2 0 80 10 61 26 3 0 
Ray 660 2 17 57 21 3 362 2 27 39 21 11 
Reynolds 90 5 53 39 2 1 
Saline 1164 1 24 46 20 9 118 3 40 34 14 9 
Scott 372 31 55 11 2 1 670 17 53 21 6 3 
Shelby 413 2 47 44 6 1 38 5 50 42 3 0 
st. Charles 475 23 49 21 4 3 390 14 43 23 11 9 
st. Francois 26 ·0 69 23 8 0 
st. Genevieve 196 3 83 13 0 1 86 1 77 20 2 0 
Stoddard 120 20 68 6 4 2 993 12 58 21 4 5 
Texas 309 15 43 30 9 3 
Vernon 382 2 46 42 8 2 
Warren 612 7 72 19 2 0 114 17 61 17 5 0 
Washington 66 3 65 29 3 0 
Webster 411 3 54 35 6 2 129 2 43 45 7 3 
Wright 47 34 23 32 9 2 
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TABLE 3--LEVELS OF SOLUBLE PHOSPHATE OF MISSOURI SOILS BY COUNTIES. 
(Expressed as Percentage of Total of Tested Samples Distributed in Five Categories.) . 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VH 
Audrain 1417 55 36 5 1 3 44 33 47 9 2 9 
Atchison 838 12 48 20 9 11 123 2 10 11 12 65 
Barry 718 51 31 9 4 5 
Barton 896 57 33 4 2 4 
Bates 1272 29 40 27 2 2 
Bollinger 84 62 29 2 5 2 
BQone 1764 43 38 8 2 9 119 9 15 3 11 61 
Buchanan 481 32 27 15 7 19 90 23 27 9 6 35 
Butler 69 6 16 23 22 33 
Caldwell 208 41 31 12 6 10 35 14 14 6 17 49 
Cape Girardeau 682 28 47 16 4 5 283 20 48 16 8 8 
Carroll 1070 55 28 8 3 6 752 4 12 24 25 36 
Carter 51 27 39 20 10 4 
Chariton 726 31 48 12 2 7 300 12 32 21 10 25 
Christian 554 52 33 7 7 0 
Clark 628 39 31 9 6 15 
Clay 746 25 35 19 5 16 129 5 9 15 21 50 
Clinton 26 31 61 8 0 0 
Cole 425 58 31 6 3 2 173 32 44 15 3 6 
Cooper 1375 39 36 11 3 11 348 13 21 19 8 39 
Crawford 231 57 22 15 4 2 65 45 25 14 4 12 
Dade 735 57 29 7 3 4 124 36 43 14 3 4 
Dallas 88 76 9 1 0 14 
Daviess 208 50 34 7 2 7 99 6 12 9 27 46 
DeKalb 499 39 45 9 3 4 45 15 36 29 13 7 
Dent 470 55 30 7 4 4 226 43 37 7 2 11 
Douglas 104 24 36 22 6 12 
Dunklin 190 7 33 29 20 11 1936 4 27 32 20 17 
Franklin 753 37 45 10 3 5 137 18 64 15 2 1 
Gentry 620 49 35 7 2 7 157 6 26 26 21 21 
Grundy 341 45 32 13 4 6 116 6 26 3~ 17 20 
Harrison 762 53 36 7 2 2 187 9 34 26 17 14 
Henry 353 50 26 7 4 13 
Holt 897 7 42 20 7 24 185 0 2 1 1 96 
. Howard 379 28 37 15 6 14 131 14 23 17 9 37 
Howell 203 49 28 4 4 15 81 40 43 7 4 6 
Iron 298 64 19 10 3 4 
Jackson 540 20 41 20 6 13 208 7 12 11 12 58 
Jasper 1266 57 30 5 2 6 290 '42 46 9 2 1 
Jefferson 108 41 32 14 7 6 
Johnson 1035 54 27 6 4 9 
Knox 317 46 47 4 1 2 49 29 53 14 4 0 
BULLETIN 552 19 
TABLE 3--LEVELS OF SOLUBLE PHOSPHATE (Continued). 
No. of UEland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VH 
Lafayette 1438 28 44 14 7 7 110 13 19 28 10 30 
Lawrence 2392 64 26 5 1 4 371 59 29 5 3 4 
Lewis 929 28 46 15 3 8 77 12 41 19 12 16 
Lincoln 188 53 35 10 1 1 30 3 13 14 30 40 
Linn 513 54 29 7 4 6 
Macon 23 31 44 17 4 4 
Madison 162 71 20 1 1 7 
Mercer 59 63 32 5 0 0 
Mississippi 1426 1 12 34 18 45 
Moniteau 351 60 29 7 2 2 152 23 43 22 4 8 
Monroe 1043 35 34 16 9 6 
Montgomery 987 58 34 4 1 3 134 8 35 14 2 41 
Morgan 396 63 28 5 2 2 
New Madrid 1593 0 9 34 34 23 
Newton 1795 49 33 8 3 7 
Nodaway 449 28 44 17 7 4 192 1 17 19 32 31 
Oregon 23 35 48 9 0 8 
Osage 174 57 28 10 4 1 128 29 42 16 7 6 
Ozark 73 38 39 12 4 7 
Pemiscot 402 0 3 8 14 75 
Perry 42 9 50 31 5 5 642 0 31 34 8 27 
Pettis 855 {:i3 26 5 2 4 58 26 48 21 3 2 
Phelps. 188 66 25 4 2 3 
Pike 414 46 32 11 4 7 66 11 26 14 13 36 
.Platte 101 11 37 18 16 18 105 0 14 25 7 54 
Putnam 220 28 41 . 11 5 15 25 8 60 20 8 4 
Ralls 415 54 35 6 4 1 80 11 43 34 7 5 
Ray 660 42 32 12 3 11 362 1 7 9 11 72 
Reynolds 90 44 42 10 1 3 
Saline 1164 .46 31 12 4 7 118 7 14 21 12 46 
Scott 372 4 30 39 11 16 670 3 27 33 19 18 
Shelby 413 40 49 5 2 4 38 13 63 18 3 3 
St. Charles · 475 35 29 14 7 15 390 11 17 13 11 48 
St. Francois 26 81 15 0 4 0 
St. Genevieve 196 43 36 10 9 ~ 86 13 37 19 16 15 
Stoddard 120 47 24 20 5 4 993 17 35 18 15 15 
Texas 309 53 30 10 1 6 
Vernon 382 63 20 6 3 8 
Warren 612 40 42 9 4 5 114 16 17 8 10 49 
Washington 66 73 18 9 0 0 
Webster 411 61 29 7 2 1 129 36 47 12 4 1 
Wright 47 40 36 9 6 9 
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TABLE 4--LEVELS OF 
EXCHANGEABLE POTASSIUM OF MISSOURI SOILS BY COUNTIES. 
(Expressed as Percentage of Total of Tested Samples Distributed in Five Categories.) 
No. of Ueland Soils No. of Bottomland Soils 
Counties Sameles VL L M H VH Samples VL L M H VH 
Audrain 1417 2 22 46 18 12 44 2 34 28 18 18 
Atchison 838 0 2 9 18 71 123 0 3 5 7 85 
Barry 718 5 27 28 23 17 
Barton 896 16 45 21 13 5 
Bates 1272 8 31 37 13 11 
Bollinger 84 4 45 32 17 2 
Boone 1764 3 25 39 21 12 119 1 11 17 34 38 
Buchanan 481 1 16 31 17 35 90 1 10 32 25 32 
Butler 69 4 6 28 17 45 
Caldwell 208 1 7 37 31 24 35 0 14 37 29 20 
Cape Girardeau 682 8 42 30 15 5 283 13 46 24 12 5 
Carroll 1070 4 22 32 17 25 752 2 6 9 16 67 
Carter 51 12 39 33 10 6 
Chariton 726 6 28 30 17 19 300 4 15 18 18 45 
Christian 554 0 22 15 63 0 
Clark 628 6 32 35 15 12 
Clay 746 9 15 28 32 16 129 4 13 31 33 19 
Clinton 26 0 11 31 27 31 
Cole 425 5 30 34 17 14 173 9 28 37 14 12 
Cooper 1375 5 26 35 19 15 348 3 15 34 16 32 
Crawford 231 13 45 24 15 3 65 14 45 18 22 1 
Dade 735 12 28 31 16 13 124 19 28 33 14 6 
Dallas 88 2 64 15 18 1 
'Daviess 208 0 7 30 34 . 29 99 0 4 20 28 48 
DeKalb 499 7 28 30 18 17 45 4 36 36 15 9 
Dent 470 4 46 31 8 10 226 8 40 29 11 12 
Douglas 104 11 45 . 30 6 8 
Dunklin 190 9 35 44 8 4 1936 7 33 38 14 8 
Franklin 753 11 35 20 19 15 137 16 53 17 7 7 
Gentry 620 1 14 39 19 27 157 0 9 43 20 28 
. 
Grundy 341 2 21 48 18 11 116 0 9 16 35 40 
Harrison 7fi2 3 22 42 19 14 187 1 19 39 21 20 
Henry 353 2 45 33 12 8 
Holt 897 0 4 6 23 67 185 1 3 3 8 85 
Howard 379 5 16 36 20 23 131 3 15 28 15 39 
Howell 203 6 31 34 10 19 81 7 26 42 13 12 
, Iron 298 5 24 34 31 6 
Jackson 540 10 15 21 36 18 208 8 11 21 36 24 
Jasper 1266 35 40 14 5 6 290 21 49 24 3 3 
Jefferson 108 1 32 41 26 0 
Johnson 1035 3 35 36 14 12 
Knox 317 14 44 27 6 9 49 12 29 41 8 10 
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TABLE 4--LEVELS OF EXCHANGEABLE POTASSIUM (Continued). 
No. of UEland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH SamEles VL L M H VH 
Lafayette 1438 1 5 18 41 35. 185 1 1 16 35 47 
Lawrence 2392 11 33 31 16 9 371 7· 31 33 18 11 
Lewis 929 6 31 32 13 18 77 2 28 38 21 9 
Lincom 188 9 58 28 4 1 30 d 30 40 10 20 
Linn 513 9 23 35 22 11 
--
Macon 23 4 48 26 13 9 
Madison 162 2 16 43 32 7 
Mercer 59 5 44 34 12 5 
Mississippi 1426 4 17 24 16 39 
Moniteau 351 3 31 33 16 17 152 5 31 34 10 20 
Monroe 1043 10 32 28 18 12 
Montgomery 987 3 46 36 8 7 134 2 14 37 11 36 
Morgan 396 4 50 28 11 7 
New Madrid 1593 2 19 36 25 ~8 
Newton 1795 33 32 19 6 10 
Nodaway 449 0 2. 9 15 74 192 0 2 9 15 74 
Oregon 23 13 31 39 13 4 
Osage 174 7 39 36 12 6 128 14 43 2.5 9 9 
Ozark 73 19 39 25 1 16 
Pemiscot 402 0 7 33 41 19 
Perry 42 2 24 50 17 7 642 0 35 23 27 15 
Pettis . 855 6 36 34 14 10 58 4 31 43 19 3 
. Phelps 188 16 43 28 5 8 
Pike 414 :3 31 41 14 11 66 0 21 34 27 18 
Platte 101 6 5 10 67 12 105 7 0 7 61 25 
Putnam 220 3 14 28 33 22 25 4 20 20 36 20 
Ralls 415 10 45 27 11 7 80 12 31 39 13 5 
Ray 660 2 11 30 28 29 362 0 3 10 23 64 
Reynolds 90 7 36· 39 13 5 
Saline 1164 4 11 22 22 41 118 1 8 10 12 69 
Scott 372 10 35 26 · 11 18 670 14 31 22 14 19 
Shelby 413 2 26 39 16 i7 38 8 8 34 32 18 
St. Charles 475 6 34 28 14 18 390 5 18 15 14 48 
St. Francois 26 4 15 54 23 4 
St. Genevieve 196 5 16 37 36 6 86 2 16 37 33 12 
Stoddard 120 8 38 35 13 6 993 8 37 27 14 14 
Texas 309 14 36 27 10 13 
Vernon 382 20 43 19 8 10 
---
Warren 612 11 35 35 9 10 114 3 .24 21 1·2 40 
Washington 66 0 12 43 39 6 
Webster 411 9 45 31 11 4 129 12 51 29 7 1 
Wright 47 25 32 28 11 4 
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TABLE 5--LEVELS OF 
EXCHANGEABLE CALCIUM OF MISSOURI SOILS BY COUNTIES. 
(Expressed as Percentage of Total of Tested SamEles Distributed in Five Cate~ories.) 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VB 
Audrain · 1417 4 26 57 10 3 44 4 .23 53 7 12 
Barry 718 18 36 15 14 17 
Barton 896 17 32 21 22 8 
Bate.s 1272 6 42 42 8 2 
Bollinger 84 9 42 18 24 7 
Boone 1764 16 32 32 13 7 119 3 24 13 23 36 
Buchanan 481 0 22 45 18 15 90 4 17 40 33 6 
Butler 69 6 10 32 46 6 
Caldwell 208 0 19 17 39 25 35 0 26 17 26 31 
Cape Girardeau 682 16 33 19 23 9 283 12 27 17 25 19 
Carroll 1070 2 28 26 27 17 752 1 10 15 58 16 
Carter 51 39 37 12 10 2 
Chariton 726 4 27 29 24 16 300 18 19 18 26 19 
Christian 554 0 37 26 15 22 
Clark 628 5 23 28 32 12 
Clay 746 10 24 34 23 9 129 2 16 37 33 12 
Clinton 26 0 19 12 46 23 
Cole 425 12 43 35 8 2 173 7 34 42 13 4 
Cooper 1375 6 51 28 12 3 348 6 30 24 20 20 
Crawford 231 48 37 7 5 3 65 21 27 24 17 8 
Dade 735 5 22 22 31 20 124 1 24 18 32 25 
Dallas 88 77 11 7 5 0 
Daviess 208 0 4 22 53 21 99 0 7 23 48 22 
DeKalb 499 4 . 28 26 29 13 45 2 27 25 42 4 
Dent 470 29 37 15 1 18 226 24 39 13 7 17 
Douglas i04 16 65 7 9 3 
Dunklin 190 53 31 8 8 0 1936 0 27 35 35 3 
Franklin 753 20 27 36 10 7 137 9 29 40 16 6 
Gentry 620 4 24 50 17 5 157 2 18 41 26 13 
Grundy 341 7 36 28 23 6 116 0 11 21 67 1 
Harrison 762 15 31 · 26 19 9 187 6 14 22 31 27 
Henry 353 C 10 22 45 23 
Holt 897 2 23 46 24 5 185 . 0 5 15 59 21 
Howard 379 9 33 23 28 7 131 10 25 12 40 14 
Howell 203 48 38 4 3 7 81 46 42 7 4 1 
Iron 298 20 44 22 12 2 
--
Jackson 540 8 24 29 23 16 208 1 9 20 44 26 
Jasper 1266 9 32 28 25 6 290 6 27 32 24 11 
Jefferson 108 3 14 15 29 39 
Johnson 1035 0 10 18 38 34 
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TABLE 5--LEVELS OF EXCHANGEABLE CALCIUM (Continued). 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH . Samples VL L M H VB 
Knox 317 10 58 24 6 2 49 8 47 31 14 0 
Lafayette 1438 3 " 16 24 29 28 110 3 5 18 18 56 
Lawrence 2392 4 "17 26 24 29 371 3 17 18 26 36 
Lewis 929 8 18 25 26 23 77 8 22 26 21 23 
Lincoln 188 18 36 23 i 7 6 30 7 20 7 13 53 
Linn 513 1 21 50 27 1 
Macon 23 9 56 26 9 0 
Madison 162 11 54 18 11 6 
~ssissippi 1426 3 15 18 20 44 
Moniteau 351 5 26 22 33 14 152 5 20 26 31 18 
Montgomery 987 6 49 30 13 2 134 2 25 17 30 26 
Morgan 396 19 32 22 24 3 
New Madrid 1593 29 37 13 14 7 
Newton 1795 7 23 30 23 17 
Nodaway 449 0 4 30 44 22 192 0 2 11 41 46 
Oregon 23 5 65 · 13 4 13 
Osage 174 . 5 75 18 1 1 128 0 54 31 9 6 
Ozark 73 14 63 16 6 1 
Pemiscot 402 6 21: 18 36 19 
Perry 42 12 21 17 31 19 642 8 19 15 31 27 
Pettis 855 1 26 23 30 20 58 2 36 33 27 2 
Phelps 188 21 64 11 3 1 
Pike 414 3 34 25 31 7 66 3 17 17 48 15 
Platte 101 4 25 30 25 16 105 0 7 25 29 39 
Putnam 220 1 19 31 42 7 25 0 12 52 36 0 
Ralls 415 18 31 25 15 12 80 8 26 36 15 15 
Ray 660 4 20 22 31 23 362 3 6 9 21 61 
Reynolds 90 19 44 23 11 3 
Saline 1164 4 34 25 23 14 118 1 19 16 22 42 
Scott 372 39 36 14 7 4 670 17 28 22 18 15 
Shelby 413 12 37 35 13 3 38 13 34 40 10 3 
St. Charles 475 4 41 24 16 15 390 2 21 22 23 32 
st. FrancOis 26 8 42 19 31 0 
st. Genevieve 196 4 25 46 23 2 86 5 21 35 35 4 
stoddard 120 14 42 36 6 2 993 9 29 33 18 11 
Texas 309 22 60 12 5 1 . 
Vernon 382 46 38 7 7 2 
Warren 612 7 30 27 24 12 114 2 16 17 21 44 
Washington 66 12 41 26 21 0 
Webster 411 11 28 39 16 6 129 7 12 33 39 9· 
Wr!iht 47 11 62 10 15 2 
24 MISSOURI AGRICULTURAL EXPERIMENT STATION 
TABLE 6--LEVELS OF 
EXCHANGEABLE MAGNESIUM OF MISSOURI SOILS BY COUNTIES. 
(Expressed as Percentage of Total of Tested Samples Distributed in Five Categories.) 
No. of Upland Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VH 
Audrain 1417 0 2 18 68 12 
Bollinger 84 0 0 31 65 4 
Caldwell 208 0 2 13 59 26 35 0 0 21 53 26 
Cape Girardeau 682 0 2 40 57 1 283 0 4 48 46 2 
Clay 746 0 1 25 51 23 129 1 1 54 26 18 
Cole 425 0 0 3 40 57 173 0 0 2 35 63 
Dade 735 5 32 57 6 0 124 4 23 62 11 0 
Dent 470 2 11 64 22 1 226 2 13 50 35 0 
Dunklin 1936 0 27 35 35 3 
Howell 203 3 15 36 33 13 81 1 9 30 40 20 
Iron 298 0 3 26 67 4 
Jackson 540 0 0 28 47 25 208 0 5 34 43 18 
Jefferson 108 0 1 18 81 0 
Lafayette 1438 0 1 14 59 26 110 0 2 9 47 42 
Lawrence 2392 25 40 23 6 6 371 36 35 25 1 3 
Lewis 929 2 2 35 52 9 
Madison 162 0 0 34 65 1 
Moniteau 351 0 1 8 49 42 152 1 1 11 42 45 
New Madrid 1593 1 .7 34 42 16 
Ralls 415 2 15 68 13 2 
Ray 660 0 1 17 61 21 362 0 1 22 53 24 
Reynolds 90 0 1 37 62 0 
Saline 1164 0 0 4 41 55 118 0 2 5 18 75 
Scott 372 1 25 56 11 7 670 0 13 46 14 27 
st. Francois 26 0 15 27 58 0 
Washin~on 6 0 O. 25 70 5 
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TABLE 7--DEGREES OF ACIDITY, pH, IN SOILS OF MISSOURI BY COUNTIES. 
(Expressed as Percentage of Total of Tested Samples Distributed in Five Categories.) 
No. of U2land Soils No. of Bottomland Soils 
Counties Samples VL L M H VH SamEles VL L M H VB 
Audrain 1417 25 42 25 7 1 44 15 41 24 8 12 
Atchison 838 0 8 51 32 9 123 0 2 22 38 38 
Barry 718 0 10 20 30 40 
Barton 896 5 35 29 5 5 
Bates 1272 4 34 32 23 7 
Bollinger 84 7 27 14 36 16 
Boone 1764 12 21 28 14 25 119 3 8 15 13 61 
Buchanan 481 2 9 35 34 20 90 2 10 40 26 22 
Butler 69 0 23 28 33 16 
Caldwell 208 15 43 35 7 0 35 6 28 37 26 3 
Cape Girardeau 682 7 22 31 27 13 283 4 16 25 36 19 
Carroll 1070 4 7 20 29 39 742 3 4 17 21 55 
Carter 51 0 6 14 39 41 
Chariton 726 2 15 29 28 26 300 2 18 23 26 31 
Christian 554 0 0 26 30 45 
Clark 628 16 38 22 15 9 
Clay 746 3 13 21 24 39 129 11 11 20 13 45 
Clinton 26 0 50 34 8 8 
Cole 425 5 22 33 22 18 173 9 23 25 23 20 
Cooper 1375 7 20 28 26 19 348 6 17. 22 19 36 
Crawford 231 6 14 19 21 40 65 3 2 5 28 62 
Dade 735 1 17 32 27 23 124 0 7 24 29 40 
Dallas 88 2 22 12 25 39 
Daviess 208 3 43 41 11 2 99 0 14 54 27 5 
DeKalb 499 3 34 26 16 21 45 0 38 22 18 22 
Dent 470 10 22 17 27 24 226 6 11 18 31 34 
Douglas 104 0 6 24 39 31 
Dunklin 190 6 23 24 31 16 1936 7 21 23 34 19 
Franklin 753 2 7 12 21 58 137 4 7 9 17 63 
Gentry 620 6 40 30 17 7 157 6 36 17 19 22 
Grundy 341 2 48 32 10 8 116 0 43 31 17 9 
Harrison 762 10 26 36 22 6 187 5 21 38 24 11 
Henry 353 2 21 46 23 8 
Holt 897 3 18 32 25 22 185 3 8 8 15 66 
Howard 379 5 26 33 16 20 131 4 17 23 20 36 
Howell 203 0 29 31 19 21 81 1 25 37 20 17 
Iron 298 7 14 14 23 42 
Jackson 540 2 8 18 22 50 208 1 4 10 17 68 
Jasper 1266 20 31 25 16 8 290 13 · 26 31 21 9 
Jefferson 108 4 12 28 38 18 
Johnson 1035 1 19 43 27 10 
Knox 317 9 28 19 35 9 49 14 35 16 12 23 
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TABLE 7--DEGREES OF ACIDITYI pHI IN SOILS (Continued). 
No. of U~land Soils No. of Bottomland Soils 
Counties Samples VL L M H VH Samples VL L M H VB 
Lafayette 1438 3 . 24 44 19 10 110 1 18 45 13 23 
Lawrence 2392 4 21 33 25 17 371 1 10 28 30 31 
Lewis 929 22 30 23 11 14 77 25 20 10 14 31 
Lincoln 188 24 35 13 11 17 30 27 7 20 3 43 
Linn 513 39 38 16 5 2 
Macon 23 0 50 36 0 14 
Madison 162 9 23 26 18 24 
Mercer 59 3 7 31 25 34 
Mississippi 1426 3 17 30 30 20 
Moniteau 351 16 35 29 10 10 152 13 18 22 20 27 
Monroe 1043 2 4 23 30 40 
Montgomery 987 39 28 15 9 9 134 13 19 19 10 39 
Morgan 396 13 30 28 12 17 
New Madrid 1593 4 22 37 25 12 
Newton 1795 7 18 22 23 30 
Nodaway 449 5 25 46 16 8 192 9 43 25 16 7 
Oregon 23 0 13 52 4 31 
Osage 174 10 15 14 16 45 128 2 7 16 19 56 
Ozark 73 1 15 30 21 33 
Pemiscot 402 0 8 19 21 52 ---
Perry 42 12 14 17 26 31 642 0 12 24 32 32 
Pettis 855 3 30 31 26 10 58 3 21 24 31 21 
Phelps 188 5 30 29 21 15 
Pike 414 6 24 34 21 15 66 5 8 29 24 34 
Platte 101 2 2 12 16 68 105 0 0 4 14 82 
Putnam 220 20 48 22 5 5 25 12 40 40 4 4 
Ralls 415 10 25 32 20 15 80 10 14 20 24 32 
Ray 660 12 14 19 22 32 362 12 14 20 22 32 
Reynolds 90 4 19 17 20 40 
Saline 1164 0 7 24 28 41 118 0 5 18 28 49 
Scott 372 17 20 22 23 18 670 25 24 21 15 15 
Shelby 413 20 43 24 7 6 38 21 45 26 . 5 3 
St. Charles 475 5 17 26 23 29 390 11 15 20 23 31 
St. Francois 26 12 15 15 23 35 
St. Genevieve 196 6 9 5 17 63 86 2 3 8 11 76 
Stoddard 120 5 29 37 19 10 993 13 27 30 16 14 
Texas 309 2 24 35 18 21 
Vernon 382 23 38 26 6 7 
Warren 612 13 28 23 22 14 114 4 16 16 17 47 
Washington 66 7 20 32 18 23 
Webster 411 1 12 22 27 38 129 1 3 10 25 61 
Wr!ght 47 0 17 34 9 40 --
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SUMMARY AND CONCLUSIONS 
A study of the general levels of plant nutrients and other fertility factors 
in the. soils representing the major soil areas of the state revealed. the follow· 
ing as the result of the treatment of the data collected from soil test reports 
hy the counties. 
L In any given county .there were found wide variations in the supplies 
of the nutrient elements in the soils. However, in the case of ' the readily 
soluble phosphorus and of the total organic matter, the levels of these were 
usually either consistently low or consistently high for a given county. 
2. When the data were weighted and treated as average nutrient levels in 
the soils for a county, it was revealed that: (a ) 46 per cent of the counties 
were low and 46 per cent medium in their organic matter; (b) 87 per cent 
were low to very low in soluble phosphorus; 73 per cent were medium in ex· 
changeable potassium ; an!I 60 per cent were medium in' exchangeable calcium. 
3. Of the nutrients studied, the level of the exchangeable calcium a.ppeared 
to be the only fertility factor modified significantly by the use of soil treat· 
ments. 
4. According to the results of this study of the collected data from soil 
testing to date, it should be possible, by continued testing of the soils in 
the various laboratories in the counties, to follow the changes in the levels of 
their different fertility factors and to maintain the fertility of the soil fo r 
the production of the high quality food and feed crops under test.guided 
soil treatments and management. 
